Characterizing the glycocalyx of poultry spermatozoa: III. Semen cryopreservation methods alter the carbohydrate component of rooster sperm membrane glycoconjugates.
The carbohydrate-rich zone on the sperm surface is essential for inmunoprotection in the female tract and early gamete interactions. We recently have shown the glycocalyx of chicken sperm to be extensively sialylated and to contain residues of mannose, glucose, galactose, fucose, N-acetyl-galactosamine, N-acetyl-glucosamine, and N-acetyl-lactosamine. Our objective here was to evaluate the effects of 3 different cryopreservation methods on the sperm glycocalyx. Semen from roosters was pooled, diluted, cooled to 5°C, and aliquoted for cryopreservation using 6% dimethylacetamide (DMA), 11% dimethylsulfoxide (DMSO), or 11% glycerol (GOH). For the DMA method, semen was equilibrated for 1 min with cryoprotectant and rapidly frozen by dropping 25-µL aliquots into liquid nitrogen. For the other methods, semen was equilibrated for either 1 min (DMSO) or 20 min (GOH), loaded into straws, and frozen with a programmable freezer. Thawing rates mimicked the freezing rates (e.g., rapid for DMA; moderate for DMSO and GOH). Aliquots of thawed and fresh, unfrozen semen were incubated with 1 of 12 fluorescein isothiocyanate-conjugated lectins and counterstained with propidium iodide, and mean fluorescence intensity (MFI) was assessed by flow cytometry. For each lectin, the MFI of propidium iodide-negative (viable sperm) was compared among the fresh and frozen-thawed treatments (n = 5). For sperm frozen with GOH and DMA, the MFI of most lectins was similar (P > 0.05) to that of fresh sperm, whereas only 5 of 12 lectins were similar between fresh and DMSO-frozen sperm. Sperm from all 3 methods had higher (P < 0.05) MFI for lectins specific for N-acetyl-glucosamine and β-galactose than did fresh sperm. Fewer sperm were damaged (P < 0.001) with GOH than with DMA or DMSO, and membrane integrity was correlated with MFI for 9 of 12 lectins (P < 0.05). These data indicate that surface carbohydrates are altered during cryopreservation, and that cryoprotectant type and freezing-thawing rates affect the degree of modification. Although the glycoconjugates have not yet been identified, it is likely that these cryopreservation-induced changes contribute to the reduced fertility of frozen-thawed chicken semen.